Abstract: This paper aims to determine consumers' internal preference structure for branded and refillable printing cartridges under the perspective of theory of disruptive innovations. In the study region, users may choose to buy a new branded printing cartridge or, once purchased, refill it or have it refilled for further use, displacing the purchase of a new branded cartridge. Drawing on choice-based conjoint techniques and on the basis of 84 sample observations, we assessed the relative importance of price, lifespan, reliability, and quality as critical factors for choosing between branded and refillable printing cartridges. Results of the study show that consumers in market segments, low and high value reliability and quality as main drivers but price is valued higher by high-end consumers and branded printing cartridges' users. Lifespan of the product was found to have a very low contribution to utility. Results are discussed from the perspective of new product development.
Introduction
It is widely acknowledged today that innovation lies at the core of economic growth along with profitability and organisational survival. Schumpeter (1942) coined the term 'creative destruction' to explain economic growth. Since then, the study of innovations has evolved into more than 50 types of innovation (Varadarajan, 2010) including the term open innovation (Mention et al., 2014) . Furthermore, the innovation process lies at the core of newly created product; hence, the facilitation of levers is critical in developing products that really service consumers (Walchay et al., 2011) . As global brands create a wide-reaching image, with associated benefits as entry barriers and economies of scale, they miss a close customer relationship and can become insensitive to local market needs (Schuiling and Kapfere, 2004) . Thus, the introduction of a new product requires a careful selection of the competitive opportunities in the market (Notarantonio and Quigley, 2013) . Disruptive innovation is a type of discontinuous innovation which has received special interest from scholars and practitioners. A disruptive innovation is a technology typically easier to use, more affordable, more reliable, and convenient than established technologies (Christensen, 1997) . The theory explains how disruptive technologies start from unattended market niches, to then improve their performance over time, to eventually outperform incumbents and established technologies in mainstream markets. Nevertheless, the debate on basic definitions and assumptions about disruptive innovation is not over.
A number of studies have refined the theory of disruptive innovation. For example, Henderson (2006) argued that firms' responses towards a disruptive innovation is explained by cognitive failures from senior management team and, more recently, Dyer et al. (2011) analysed the orientation towards innovativeness in entrepreneurs and managers. Yu and Hang (2011) examined the R&D strategies that influence successful development of disruptive innovations while Slater and Mohr (2006) argued that firms' strategic orientation and market orientation are critical factors. However, although these enhancements for the theory on the strategic management field have been devised over time, little attention has been paid in literature to identifying low-end consumers' needs under disruptive change, in an effort to detect emerging markets for disruptive innovations.
This paper has as a research objective to describe the relationship between ink branded and refillable cartridges and purchase intention of such consumables. On the basis of 84 surveys and using choice-based conjoint (CBC) analysis, this paper presents the results of a study on consumers' needs through an approach combining conceptual development with explorative empirical research. This paper is structured as follows: Section 2 reviews the core features of disruptive innovation theory and frames research hypotheses. Section 3 explains the details of the study design in terms of sampling, data collection, and criteria for choosing a product categorised as disruptive. Section 4 present the results of a conjoint analysis; the critical drivers of the disruptive innovation are then discussed. Section 5 elaborates on managerial implications for product development and market competition. Concluding remarks are offered in Section 6.
Review of literature and hypotheses framing
The theoretical background of this study is based on the concepts of disruptive technologies (Bower and Christensen, 1995) and disruptive innovations (Christensen, 1997; Christensen and Raynor, 2003) . The basic premise of the theory is the difference among sustaining and disruptive technologies. Sustaining technologies improve the performance of products and services in those attributes which mainstream customers value (Christensen, 1997) . In contrast, disruptive technologies cause a poor performance of the product or service in the short term. Sustaining innovations aim to highly demanding customers situated at the high-end of the market, and who are willing to pay a premium price for new, improved, better-performing product that was not previously available (Christensen and Raynor, 2003) . This characterisation of disruptive innovations admit that a sustaining innovation may be incremental or breakthrough in nature. To create value, companies involve in various types of alliances as technology or marketing alliance (Subramanian et al., 2011) .
Figure 1 Disruptive innovation framework
Source: Adapted from Christensen and Raynor (2003) The theory introduces new-market disruptions and low-end disruptions to explain how a disruptive innovation moves from a niche to mainstream market. Figure 1 shows the dynamic trajectories of each innovation. The horizontal axis (time) and vertical axis (performance dimension value by customer) outline the context in which firms develop and commercialise innovations, and procure inputs, that is, a value network. A value network relates to the interactions of the firm with suppliers and partners that ultimately create cost structures and operating processes in order to serve its customer base. As disruptions emerge, a new value network also arises. A new value network is created by a new-market disruption which is showed in the graph with a new plane. In contrast, a low-end disruption takes place at the least profitable customer base of the original value network. At first, new-market disruption competes against non-consumption because disruptive products are affordable, simpler, and convenient to a less demanding, customer base. Consequently, customers are pulled from the original value network to the new one due to product attributes. Low-end disruptions take place into the original value network. They do not create a new market but, instead, they focus on the least attractive customer base of established firms through a low cost business model.
From the consumer perspective, Christensen argues that firms that only serve their current customers fail to develop successful disruptive innovations. Moreover, senior management only focuses on the highly profitable customer base that demands sustaining innovations in spite of potential customers that value disruptive innovations. Thus, there is a need to assess the preferences of both current and potential customers (Christensen 1997; Christensen and Raynor, 2003) . Disruptive innovations involve product attributes that underperform mature products in mainstream markets. However, they raise the attention of customers acting in the fringes of the market. Therefore, current and potential customers emerge as separate market segments in which the innovation is diffused.
Attributes of disruptive innovations
In order to understand how products move in markets under disruptive innovations, Adler (2002) defined 'preferences overlap' as a construct that describes the innovation features that are valued by both market segments: mainstream and fringe. Moreover, 'preference symmetry' describes the symmetry of such overlap across the market segments. Low preference overlap leads firms to focus only on each segment. As the overlap increases, two types of competitors appear. Furthermore, under symmetric preferences firms expand their technological innovations beyond their home market, attempting to gain share in rivals' markets. In contrast, asymmetric preferences allow firms to maintain a dominant place in their home market while displacing rivals from theirs. Given that innovation disruptiveness is deeply related to the product attributes, we expect that a low cost, convenient, and simple product (Christensen, 1997) will have a positive impact on innovation adoption at the low-end of the market. Hence, H1 The higher the lifespan, quality, and reliability of the product, the higher the innovation adoption in the overall market.
Price
Christensen (1997) uses performance oversupply to explain how preference shift occurs.
Once an attribute of the disruptive technology has satisfied customers' needs, other attributes start to be highly valued. Those attributes become the product's differentiating drivers that ultimately change the basis of competition. As customers start valuing other attributes, the new product makes its way towards the mainstream market, thus, outperforming the attributes that mainstream customer value. Christensen (1997) illustrates the 'Windermere buying hierarchy' that describes how a product evolves in a four-stage process. Firstly, the market chooses the product in view of no available substitutes, that is, functionality. Secondly, once a product satisfies the demand for functionality, the market focuses on reliability. Thirdly, after the market pays a premium price for products offering a high level of reliability, the next factor is convenience. Finally, when all previous dimensions have fulfilled the market's needs, price becomes the factor driving the basis of competition. Therefore, unless the new-comer firm has the ability to deliver a low-price product despite technical underperformance, adoption would be low (Adler, 2002) . Thus, H2 Higher price across a disruptive innovations product, lower the rate of adaptation of disruptive innovations product in the low-end market.
Overshooting: price vs. performance
According to Christensen (1997) , leading customers of emergent products is a reason to overshoot the innovations attributes in mainstream markets. Overshooting implies that customers have more than enough of the performance attributes they value while simultaneously experiencing diminishing marginal utility. As new product enhancements are associated to premium prices, consumers may be more satisfied but unwilling to pay a premium price. As the disruptive innovation penetrates in the low-end of the market to then diffuse upwards, the innovation takes over the demand for previous products in such market (Schmidt and Druehl, 2008) . These markets include consumers showing the lowest willingness to pay for the product. This is due to the changing preferences of both core and ancillary attributes that constitute an attribute set upon which customers decide their purchase. More recently, it has been observed that core attributes still play a critical for the adoption of high-end successful products (Van Orden et al., 2011) . Therefore, we propose, H3 Lowering the attributes of overshooting in reference to consumer preferences tends to decrease the adaptation of disruptive innovation products in the low-end market.
Emerging drivers
Managerial capabilities required to develop disruptive innovations have been widely examined (Christensen and Raynor, 2003; Slater and Mohr, 2006; Anthony et al., 2008) . Such researches argue that firms listening only to mainstream customers may be missing opportunities in marketing disruptive innovations in emerging segments. Thus, the early identification of leverage and drivers is critical in launching disruptive innovations. As the dominant drivers evolve in a market segment, lower level's needs lead buying intentions to switch to another technology, allowing making a new driver to arise (Paap and Katz, 2004) . Adler (2002) argues that drivers are different among stages of disruptive innovations adoption. At first, during the introduction of new products, prices are unimportant while performance is enough to satisfy consumers. In later stages, consumers are less willing to pay for performance enhancements so they stop being a source of competitive advantage. It is not clear though, that all innovative products follow the previous pattern. Van Orden et al. (2011) identify that a majority of innovations encroach directly to the high-end segment of the market but their prices are not inevitably high. Similarly, it has been suggested (Utterback and Acee, 2005 ) that products may also be high-performing, high-price innovations that compete in a mature market segment that eventually embraces the mass market. Thus,
H4
The emerging drivers of disruptive innovation products related to the integration of higher lifespan, reliability, and quality leads to a higher rate of adaptation of disruptive innovations product in the low-end market.
Maiden competition
Disruptive innovations are associated to non-consumption in that early consumers were completely new, they had never consumed before the product or service (Christensen, 1997) . As disruptive innovations firstly compete against non-consumption, some barriers to adoption arise. Such barriers involve skills, wealth, access and time (Anthony et al., 2008) along with the degree of change required and conflicts with the consumer's previous beliefs (Kleijnen et al., 2009) . Customers face problems to which they do not have a solution so they hire a product to do the job (Christensen and Raynor, 2003) .
Monetary restriction also may become a critical barrier in the adoption of novel technologies. Similarly, less accessible products or the lack of customer mobility are related to access barriers. Finally, time consuming alternatives may pose a challenge for consumption. Non-consumption issues develop in the least demanding market segment enabling a completely new market to acquire the product and use it in a more convenient context (Christensen and Raynor, 2003) . In this line, the disruptive innovation does not attack the mainstream market, instead, pulls customers out to a new segment. An apparent paradox for disruptive innovations to scale up the market is that they are not as good as the products from the supply-push first-comers that do not attract early adopters but to average consumers (Markides, 2006) . This perspective is in contrast with the distinction among 'lead users' and 'lead customers' made by Danneels (2004) in which both are related to early adopters. Thus, H5 The more reliable the disruptive innovation, the lower the non-consumption of the disruptive innovation in the high-end market. Disruptive innovations occur simultaneously with the consumption of global branded innovations in the interplay of two market platforms, that is, high-end market and lowend market. Global branded innovations are products that come from large firms acting in multiple markets. Suppliers of these innovations work with a cost and structure that make them focus on mainstream and profitable customers (Christensen, 1997) . The accelerated product development and the achievement of economies of scale become critical aspects of their competitive advantage. Moreover, local brands have been disregarded from brand portfolios because their low sales volume obstructs economies of scale (Schuiling and Kapferer, 2004) . Consistent with disruptive innovation theory, this industry structure allows the entrance of disruptive innovations. Figure 2 depicts such interplay of innovations on market platforms along with the proposed hypotheses for this study.
Study design
Data collection for this study focused on current consumers of ink cartridges. The local offer comprises branded and refillable ink cartridges. Branded cartridges are sold in retailing stores and refillable ink cartridges refer to ink cartridges that are refilled by a low-cost supplier or self-refilled by the customer. The product was selected on the basis of the criteria suggested by Govindarajan and Kopalle (2006) consisting of:
1 A disruptive innovation is inferior in reference to the attributes that mainstream customers' value: refillable printing cartridges may not have the same density of branded cartridges which produces leaks and poor quality printing.
2 A disruptive innovation offers new value propositions to attract a new customer segment or the more price sensitive mainstream market: easily refillable by a convenient supplier or at home.
3 A disruptive innovation is sold at a lower price: price for refilling a cartridge is about one sixth of a branded printing cartridge.
4 The market penetration goes from niche to mainstream: innovation is first encountered in local formal and informal small retailers.
In contrast with existing studies which follow the survey technique to gather data (see for example Kumar and Kumar Dash, 2014) and following Reinhardt and Gurtner (2011) , we used conjoint technique to analyse the data coming from the surveys administered in a developing market. This study set as objective to determine the contributions of the innovation attributes and their levels in the calculation of consumer preferences in order to test the proposed hypotheses. Particularly, CBC analysis was selected because it involves a more realistic decision making process from the consumer perspective. CBC is suggested as suitable when managing a small number of attributes. The use of CBC usually consists on the design of a number of stimuli and then asking respondents to assess their preferences for each stimulus, that is, the utility function for a given product. Utility broadly refers to a relationship that reflects a variable combination of product attributes and, thus, a variable consumer preference. Respondents are shown multiple profiles which include product attributes so they can choose or rank them in order to calculate a utility function (Hair et al., 2010) . The analytical expression for the CBC experiment can be presented as a linear relationship between the independent variable i.e. consumer's utility, and the dependent variables or more specifically, the contributions to the utility of each of the product or service's attributes. Equation (1) shows a generic analytical expression for conjoint analysis that we took as a basis to develop our CBC experiment. 
where the product or service has m attributes, each having n levels. The product is composed by level i of factor 2, level j of factor 2, until level n for factor m is reached (Hair et al., 2010) . To understand the respondents' preference structure, we first defined key attributes for ink cartridges and the appropriate value for levels. Two profiles were formed as: 1 branded ink cartridges purchased in established retailers and supermarkets 2 cartridges that, once purchased, are refilled by the customer or someone else.
The CBC experiment included price, lifespan, printing quality, and reliability as core attributes. For each of them, appropriate levels were identified that provided enough differentiation over a discrete number of answers. The price for branded cartridges was selected using the average price as offered in major retailers while the price of refillable cartridges was chosen as the average price of refilling service. Lifespan was defined as average and low categories while printing quality categories ranged low, average, and high. High quality refers to almost perfect printed sheets, average printing relates to usual printing, and low quality refers to occasional illegible printing. Similarly, reliability was defined in terms of ink leakages since this attribute appears to be an issue in refillable cartridges. High reliability is associated to no leaks, average reliability relates to sporadic leaks, and low reliability reflects frequent leaks. The choice of levels was derived from previous studies indicating that definitions of functionality differ considerably among printing devices (Bousquin et al., 2012) . Table 1 summarises the attributes and levels used in the CBC experiment. This study assessed the relative importance of branded cartridges versus refillables and their different attributes in determining respondents' utility by evaluating the profiles.
With the profiles defined, we gathered preference evaluations from respondents. Each respondent was presented with four descriptions of ink cartridges (profiles) and asked to choose one of them. The basic model form for this study was an additive linear part-worth relationship. Data was gathered using full-profile presentations since it allowed receiving answers regarding all factors and levels. As the experiment design leads to a high number of profiles to be evaluated, we opted to gather data from a fractional factorial design with 8 full profiles with binary rating. Another reason for this design was that since adding factors to the study increases the minimum number of profiles in the response, the respondents' task would become more demanding. Using purposive sampling, we conducted in-person interviews with customers. We then estimated utilities for each level using multinomial logit estimation technique and linear part-worth relationships in order to calculate each level's contribution to utility. Table 3 Results for branded vs. refillable cartridges users 
Results and discussion
Altogether, we obtained 84 complete structured questionnaires which suffice for small-scale CBC studies (Hair et al., 2010) . In terms of ink cartridge type, 49 are users of branded cartridges while 35 are users of refillable cartridges. In terms of markets segment, 27 respondents belong to the high end market and 57 are located in the low-end market. Regarding usage, respondents were asked to mention the amount of printed sheets and number of cartridges purchased or refilled per month. Users may have low involvement with the product as the relation among the previous variables shows a low correlation coefficient (0.39). Moreover, in a 5-point Likert scale, satisfaction levels derived from using branded cartridges was 3.4 while users of refillable scored 3.2. XLSTATS was used to estimate the model. The overall model performs well and the null hypothesis H 0 : Y = 0 is rejected using a chi-squared test (p < 0.001). Table 2 shows the results for the overall, low end and high end segments. Table 3 shows the results for the branded and refillable printing cartridge users.
Overall model
Results from the overall model, high-end, and low-end segments are also included. The overall model shows a direct relationship between consumer utility and average price of branded cartridges over the average price of refillable cartridges. This is denoted by the positive significant effect of the parameter for the branded price and the significant negative effect for the refillable price. Results also indicate that low and average printing quality are significant. While low quality is avoided, average quality is the most preferred attribute. This is indicated by the significance of the previous variables and the nonsignificance of the high quality variable. Surprisingly, consumers seem to tolerate cartridge leaks over perfect functioning options. This is denoted by the significance of both high reliability and low reliability. From the experiment, the variable average reliability was no significant. The previous confirm hypothesis H1. This can be explained from a perspective for the innovation in which consumers firstly value the functional value of the product rather than complementary attributes.
Low end and high end segments
Although more responses are desirable, some insights from the low end segment of the market emerge from this study. Preferences for price are similar to overall study along with the quality dimension. This cannot help prove H2. Form this study consumers may firstly value the functional attributes of the product rather that preferring a lower price. In contrast to overall study, average reliability was found to be significant so, there is a wider range of consumer preferences in this dimension. Consistent with the result of H2, lowering the attributes associated to quality, reliability, and lifespan would contribute to a decrease of consumer choice for the disruptive innovation, thus, confirming H3. This means that consumers focus their attention on core attributes, reliability and quality.
In the high-end segment of the market, price was non-significant. Consumers in this segment seem to value high quality over average quality. This is indicated by significance and positive sign of the high quality variable along with the significant negative sign of average quality. Low quality was found to be non-significant. Interestingly, lifespan was significant for this market segment, that is, consumers prefer a standard lifespan of the ink cartridge. This is denoted by the significance of variables, low lifespan and average lifespan. The previous confirms H4 in that lifespan becomes an emerging driver of the innovation. As commented previously, the correlation between printed sheets and quantity of cartridges purchased per period of time is low. In terms of reliability, only the variable low reliability is significant and positive.
Branded and refillable printing cartridges
When comparing consumer preferences for branded cartridges and refillable cartridges, some similarities and contrasts appear. There are similar preferences for lifespan since both segments show that average lifespan is significant and positive while average lifespan is negative and significant. It is possible to see that reliability has contrasting preferences. Users of branded cartridges prefer high reliability while users of refillable cartridges seem to disregard it by preferring average reliability. This is denoted by contrary signs and significance of the variables average reliability and high reliability for each segment. This confirms H5. This may indicate that consumers in the high end market value reliability as a core element of the disruptive innovation in contrast with low end consumers that may not seem to value high reliability. Average reliability was found to be non-significant. Quality also shows heterogeneous preferences. While both segments seem to accept low quality, they disregarded average quality. Besides, users of refillable cartridges also value high quality as significant variable but this dimension was not significant for users of refillable consumables.
Managerial implications
As the consumables provide value only when coupled with suitable durable goods, companies are compelled to find a balance for the marketing mix. Many multinational companies in the consumable sector have deployed a wide range of printing cartridges that match their own branded printers. However, these companies have disregarded the local competition that arises beyond branded and generic consumables; thus, creating a market gap that disruptive innovations fill. This study has analysed some significant attributes such as price, lifespan, printing quality, and reliability that drive the consumer choice of printing cartridges in an emerging country.
In terms of product development, this study can be useful to marketing managers since the internal structure of consumer preferences shows that the most critical attribute is quality. Currently, printing cartridges manufacturers have emphasised on the lifespan as a core attribute that drives consumer choice. However, this study found that reliability is a critical variable to purchase choice-decision making. This poses a task for marketing managers in that they must develop printing cartridges that fulfil consumer needs. In general, consumers prefer only those printing cartridges that do not produce ink leaks and will produce high quality. Once consumers have derived value from the reliability they need, they can choose from the remaining range of product attributes. In this line of thinking, price receives particular attention. Consumers in the low-end segment of the market assigned an importance 100% higher than consumers in the high end market. Similarly, users of refillable printing cartridges value budget cartridges more than branded cartridges users. This opens a low-price cartridge niche in which low end consumers may re-purchase branded consumables. Moreover, this finding poses an additional implication for firms. Companies can fulfil the need of this niche by developing innovative solutions. One of them could be refilling ink cartridges in major retailing chains. Firms, then, can develop a printing cartridge and post purchase service in an appealing way that drive consumers to repeat purchases at lower prices.
The findings can also impact how firms compete in the consumable market. As the most critical variable found in this study was quality followed by reliability, manufacturers can enforce marketing strategies tied to such variables. That is, to build consumer awareness in such aspects in order to attract purchase decision making towards the firm's products, thus, avoiding generic and refillable ink cartridges to reap on the broader market. Once quality and reliability needs have been covered, purchase priority then is directed to price through which current consumers of branded ink cartridges can choose among the repurchase of branded cartridges and refillable ones. At this stage, manufacturers can still rely on previous variables to anchor the consumer decisions with branded cartridges using advertising and target marketing strategies. An implication derived from the results of this study is related to the fact that consumers may be located in a consumption stage in which variables assessed are not as valuable to consumers as previous stages. Hence, it would be useful to develop marketing strategies oriented to detect emerging variables which are generating switching behaviours in the costumers' base.
The relative attribute importance analysed in this study can help marketing managers build a strong case that advocates for the development of a printing cartridge that includes a combination of printing quality, reliability, and price directed to the low end of the market. As the refillable cartridge is an appealing option for consumers, companies may engage in developing attractive promotions directed to the low end of the market. As these consumers appear to be price sensitive, the awareness of budget options may drive them to adopt a service that provides them with quality and reliability at a low price.
Overall, widespread usage of refillable ink is a promising disruptive innovation, especially if firms can develop a suitable product for the potential buyers that are already relying on them in the context of increased low-end market adoption. The results from this study have also showed that price per se is not the only driver in choosing among disruptive innovations and conventional branded products.
Conclusions
This research aimed to analyse the critical factors that drive consumers to choose among branded and refillable cartridge as a proxy to understand the dynamics of disruptive innovations. This study represents a contribution towards validating the poorly researched field of consumables as disruptive innovations in emerging countries. The main strength is to show the internal preference structure for two consumable products. The sample tested in this study was valid for the overall model. This study is with some limitations. Firstly, the sample size cannot be widely generalised; more data would be needed to obtain generalisable results for the product features in the market segments. Secondly, product chosen can be analysed from the perspective of its complementary features with printing devices, findings can be extended further by including in a research approach the consumer's perceptions on complementary goods. Future studies could further extend the CBC experiment to video game consoles and counterfeit movies discs as they are also disrupting the markets in the study region. Additionally, to include other potential drivers as post-sale behaviour and value could shed light on disruptive innovation dynamic. This study has taken functional variables and it would be interesting to include the moral side of the purchase decision among branded and counterfeit products.
